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Staphylococcus lugdunensis is a coagulase-negative staphylococcus
(CoNS) with the capacity to cause opportunistic infections in
humans. However, infections involving S. lugdunensis typically
resemble those associated with S. aureus in terms of the viru-
lence of the organism and the clinical course of infection, which
is often highly destructive [1,2]. Clinical case reports of infec-
tion caused by this organism include native valve endocarditis,
peritonitis, vertebral osteomyelitis and catheter-related infec-
tion but it has not previously been reported as a cause of
ventriculoperitoneal (VP) shunt infection [1–3]. S. epidermidis
is the most common cause of cerebrospinal fluid (CSF) shunt
infections, causing more than 50% of cases in one series [4]. The
affinity of S. epidermidis for medical devices, such as VP shunts,
has been attributed to its ability to adhere to plastics, with the
subsequent formation of biofilm which can reduce efficacy of
treatment and cause persistence of infection [5]. Biofilm for-
mation is believed to be mediated via the intercellular adhesin
gene cluster (ica), which is found more frequently in invasive S.
epidermidis isolates than contaminating strains [5,6]. This report
describes a case of VP shunt infection caused by S. lugdunensis.
In contrast to the usual indolent, subacute presentation of
S. epidermidis VP shunt infection, this case presented acutely
in a manner akin to a S. aureus infection. The association of
S. lugdunensis with a VP shunt infection prompted a search for
biofilm-forming ability which could be important for the
pathogenicity of this organism. Since S. lugdunensis can cause
aggressive infections, and shares some virulence factors with S.
aureus, the causative strain was also investigated for hemolysin
production and homologues of the global regulatory locus agr
(accessory gene regulator) which regulates virulence factor
production in S. aureus [7].
A 74-year-old male was referred for management of normal
pressure hydrocephalus. The patient had experienced increasing
problems with walking, urinary incontinence, memory loss and
loss of inhibition for 1 year prior to presentation. A computed
tomography (CT) scan was performed and showed ventricu-
lomegaly out of proportion to his cerebral atrophy. In 1996, the
patient underwent insertion of a VP shunt and was discharged
7 days after the procedure, without any immediate postopera-
tive problems.
Seven days later the patient was readmitted with abdominal
pain and sweating. The pain was right-sided, affecting the upper
quadrant and was exacerbated by deep inspiration. On admis-
sion, the patient appeared ill and was pyrexic (37.9 8C). Per-
ipheral white cell count was 17.5 109/L. Intra-abdominal
sepsis was suspected and a CT scan confirmed the presence of a
small subphrenic collection and associated pleural effusion. The
shunt was removed and the patient started empirically on
intravenous vancomycin, cefuroxime and rifampicin. At the
time of surgery, the scalp incision was opened first, and the
ventricular tip and a specimen of CSF sent for microscopy and
culture. The abdominal wound was then opened and, on
removal of the peritoneal catheter, purulent fluid emerged
from the abdominal cavity. Specimens of pus and the peritoneal
catheter were sent for culture. Postoperatively, the patient made
a good recovery and intravenous vancomycin with rifampicin
was continued for 1 week. A further 1 week of oral ciproflox-
acin and rifampicin was prescribed and the patient was dis-
charged well. A penicillin was not prescribed because of a
history of allergy.
Initial microscopy and Gram stain of the CSF showed 6/mm3
red blood cells, 6/mm3 white blood cells and scanty
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Gram-positive cocci. The peritoneal pus contained>3000/mL
red blood cells,> 3000/mL white blood cells but no organisms
were seen. Cultures of CSF, intraperitoneal pus, ventricular
catheter tip and peritoneal catheter tip subsequently grew a
catalase-positive Gram-positive coccus which was clumping
factor-positive, tube coagulase-negative (rabbit plasma) and
DNAse-negative. The organism also demonstrated synergistic
b-hemolysis when plated alongside S. aureus 8325 on sheep
blood agar. The isolate was identified as S. lugdunensis by API 32
Staph identification kit (bioMerieux, Mary-l’Etoile, France)
[API profile 467114600] and conventional tests. All four isolates
were biochemically indistinguishable. The ability to adhere to
plastic and subsequent biofilm formation was quantified using a
microtitre plate assay. The optical density of S. lugdunensis
biofilm at 590 nm was 0.245 compared with 0.458 shown
by S. epidermidis S9 (a biofilm-producing strain), where
values above 0.12 were considered to be positive for biofilm
production.
S. epidermidis and S. aureus adhesion to biomaterials and
production of biofilm has been associated with production of
extracellular polysaccharide adhesins PS/A and PIA, encoded
by the intercellular adhesin (ica) locus [8–10]. Production of
extracellular polysaccharide by the clinical isolate described
here was initially indicated by production of black pigmented
colonies when grown on Congo red agar (CRA). Because
previous studies of S. epidermidis have shown an association
between black pigmentation of colonies on CRA and a func-
tional ica locus [9], it was decided to screen the genomic DNA
of the isolate for the presence of a homolog of the icaA gene
using PCR. Oligonucleotide primers: ICAF (GATGGAA-
GTTCTGATAATAC) and ICAR (CCTCTGTCTGGGC-
TTGACC), were designed towards regions of high sequence
conservation between the icaA genes of S. epidermidis and S.
aureus. Genomic DNA was prepared from S. lugdunensis and a
PCR reaction using the above primers generated a single 973
(bp) DNA product. This correlated well with the expected
size, predicted from the icaA sequence from S. epidermidis and
S. aureus. The DNA product was subsequently sequenced
from both DNA strands and was found to have high homology
to the icaA genes of both S. epidermidis and S. aureus, with 80%
and 92% identical residues, respectively.
During infection, S. aureus produces a number of extracel-
lular proteins that are important for the pathogenesis of the
organism. Synthesis of many of these factors, including protein
A, hemolysins, enterotoxins and toxic shock syndrome toxin –
1, is regulated by an untranslated mRNA molecule, RNAIII,
whose expression level is modulated by the global regulatory
locus, agr [11]. agr-Related sequences have been demonstrated
in S. lugdunensis previously and were investigated in this clinical
isolate [12]. Oligonucleotide primers: RNAF (GACAGCT-
TAGTGCCACATTT) and RNAR (GCCTAACTGTT-
TAAT TCGCATA) were designed toward the S. lugdunensis
RNAIII homologue using the published sequence (GenBank
accession no. LI3334). PCR was carried out using S. lugdunensis
genomic DNA and amplified a single 600 base pair (bp) DNA
product which correlated with the expected size of 597 bp. The
DNA product was subsequently identified as the S. lugdunensis
RNAIII homolog by sequencing from both strands.
CoNS are among the commonest causes of VP shunt infec-
tions [4]. It is the ability of these organisms to adhere to
indwelling medical devices and form biofilms that allows them
to colonize and persist on VP shunts. CoNS are usually low
virulence pathogens and the VP shunt infections they cause are
mostly indolent and subacute in presentation. In contrast, S.
aureus shunt infections frequently manifest a systemic inflam-
matory response, signs of meningism and involve the shunt and
surrounding tissues. The case described suggests that this strain
of S. lugdunensis was able to adhere to shunt material and also
cause an acute infection similar in clinical picture to S. aureus
infection. This isolate of S. lugdunensis could adhere to plastic
and form biofilms in vitro, and possessed pathogenicity factors
homologous to those which are known to be important for
similar infections in S. aureus.
S. lugdunensis is usually susceptible to a wide range of anti-
microbials, although treatment of CoNS VP shunt infections
usually requires shunt removal in addition to antibiotics, as was
necessary in this case, to achieve complete clearance of the
infecting organism. Infections caused by this organism have
been described as resembling those of S. aureus rather than the
less virulent CoNS, and further evidence is provided here for
the aggressive nature of S. lugdunensis and its significance as an
opportunistic human pathogen [2]. The ability of S. lugdunensis
to cause infections of indwelling medical devices via biofilm
formation and the presence of an icaA gene homolog warrants
further investigation, as does the presence of an agr-related
sequence whose role in this organism is unclear but which
signifies the potential for coordinated virulence gene regula-
tion. S. lugdunensis produces clumping factor but can readily be
distinguished from S. aureus in the clinical diagnostic laboratory
by negative tube coagulase and DNAse reactions. It is our
opinion that isolation of S. lugdunensis should not be disregarded
as a contaminant when recovered from a normally sterile body
site and should prompt a rapid clinical evaluation by attending
clinicians. Infections of VP shunts by S. lugdunensis can be added
to the growing list of site-specific infections caused by this
emerging opportunistic pathogen.
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Uveitis may be an important cause of severe visual impairment
and blindness, and causes significant morbidity in the econom-
ically active young adult population [1]. Infectious processes
play an important role in the pathogenesis of uveitis; specifically,
herpesviruses and Toxoplasma gondii are common causative
agents in immunocompetent as well as in immunocompromised
patients [2]. The recognition of an infectious etiology of uveitis
is pivotal in choosing the right management. While immuno-
suppressive medication is essential for the majority of patients
with non-infectious uveitis, this treatment modality may induce
a fulminant course of infection without specific antimicrobial
treatment [3].
A 28-year-old HIV-negative female patient, who presented
with left eye intraocular inflammatory disease (neuroretinitis
type) is described. Five days before the referral, she had fever
and, on the day of admission, a sudden decrease of visual activity
of her left eye. Ophthalmological examination revealed visual
acuity of 10/10 in the right eye and 6/10 in the left eye, and
papillitis with macular edema and retinal vasculitis in both eyes.
On general examination, no abnormalities were noticed; spe-
cifically, no signs of systemic vasculitis or systemic cat scratch
disease (CSD) were present. The results of laboratory evalua-
tions for erythrocyte and leukocyte counts and renal and liver
function tests were within the normal limits.
The patient’s erythrocyte sedimentation rate was 86 mm/h.
There was no serological evidence of infection with herpes
simplex virus (HSV), varicella-zoster virus (VZV), adenovirus,
cytomegalovirus (CMV), Epstein–Barr virus (EBV), Borrelia
burgdorferi, T. gondii, Coxiella burneti, Brucella spp., Francisella
tularensis or syphilis. Tuberculin skin test was negative. Ophthal-
moscopic analysis showed signs of optic disc edema, with
swelling of the disk in the left eye. Visually evoked potential
(VEP) revealed a normal VEP amplitude and a prolongation of
the P2 latency. Standard electroretinogram (ERG), macular
ERG and cone responses were normal. Fluoro-angiography
confirmed a diagnosis of left eye papillitis: a leakage from the
optic disk.
The indirect fluorescence assay (IFA), with B. henselae as the
antigen [4], revealed an IgG titer of 1 : 512 and an IgM titer of
1 : 32 in the serum samples. In our laboratory, the cut-off values
for positive serology are 1 : 64 for IgG and 1 : 32 for IgM [4].
A diagnosis of ocular bartonellosis was made, and the patient
was treated with azithromycin at 600 mg/day and rifampin at
600 mg/day for 8 weeks. After 4 weeks, IgG titer and IgM titer
were 1 : 1024 and 1 : 256, respectively. Upon post-treatment
ophthalmic examination, the intraocular inflammation appear-
ed to have subsided. At the same time, IFA IgG titer was 1 : 1024
and IgM titer negative (Table 1).
Domestic cats are a major reservoir for B. henselae. Studies
suggested that not only fleas but also the human body louse, the
sand fly and ticks are possible vectors in the transmission of
Bartonella species [5]. Our patient owned several cats and
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